BRACKET FOR A STRUCTURAL PANEL AND 
A STRUCTURAL PANEL MADE WITH SUCH A BRACKET 



CROSS-REFERENCE TO RELATED APPLICATION 
[0001] This application claims the benefit of United States Provisional Patent Application 

Serial No. 60/25 9,779, filed January 4, 2001, which is incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present application is directed to structural panels used in buildings and, 

furthermore, brackets used to assemble such structural panels. 

2. Description of the Prior Art 

[0003] In today's cost-conscious environment, more buildings are being constructed using 

pre-fabricated wall panels. One type of pre-fabricated wall panel is formed of load-bearing metal 
studs. Several load-bearing metal stud wall panels may be used in conjunction with one another to 
support floor and roof structures as part of a complete building. The load-bearing metal stud wall 
panels are designed to carry the axial loads of a building. These wall panels may also be designed 
to carry lateral loads (wind load, seismic load, etc.) imposed upon a building. One common design 
method is to apply a light gauge flat "x-strapping" to one or both sides of the metal stud panels in 
specifically designed quantities and locations. The x-strap usually consists of light gauge, flat, steel 
metal strips welded or screwed to the wall panel frame positioned between or on the face of the 
vertical studs forming an x-shape. However, as a lateral load is applied to the building, one leg of 
the "x" is placed in tension and carries the lateral load, while the other leg of the "x" goes into 
compression and can deflect and become wavy. Although great care may be taken to insure the x- 
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straps get installed flat and tight, as the building gets loaded during construction, uneven concrete 
slab bearing surfaces, as well as incremental settlement, can create compression, deflection and 
waviness of the flat straps. This can create a structurally ineffective x-strap, as well as a finishing 
problem when applying drywall panels or other finish mediums. In addition, depending upon the 
wind loads and the design approach, many times there is a positive net uplift when the x-straps 
receive a lateral load. This uplift is usually accounted for by some kind of floor-to-floor through-bolt 
or strap connection at the ends of the x-straps. Some engineers design their own steel connection 
i& brackets and bolts, while others utilize various anchors offered by manufacturers. Installing these 
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Q connections can be a tedious, time-consuming, difficult and expensive task. 

1r [0004] Other problems with x-strapping are: 

m [0005] 1) they may be cut or damaged by plumbers and electricians after installation; 

M= [0006] 2) if the concrete slab surface supporting the x-strapped shear panel is uneven and 

m 

not flat, incremental racking of the x-strapped panel as the building is constructed and loaded causes 

: :: - 

one strap to pre-load into tension which actually diminishes its ability to carry the lateral load for 
which it was designed and the other strap experiences compression causing deflection and waviness 
of the strap; 

[0007] 3) the deflecting x-strapping will cause bulges and/or a finishing problem in the 

drywall that is applied over the x-strapped wall which are sometimes cut to alleviate the problem; 
and 

[0008] 4) the x-strapping cannot be tightened or loosened after installation and loading. 

[0009] Therefore, an object of the present invention is to overcome one or more of these 

problems. 
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SUMMARY OF THE INVENTION 
[0010] One embodiment of the invention is directed to a bracket having a polygonal body 

with a first side and a second side defining a thickness and a cavity extending therethrough to further 
define a cavity wall. The body has a first end and a second end adjacent to the first end, wherein the 
first end and the second end each have mutually perpendicular outer surfaces and each outer surface 
extends or may be projected to extend to intersect with the other outer surface to form a base corner. 
An imaginary first penetration line extends from the base corner away from both the first end and 
the second end and wherein the first penetration line intersects and passes through the cavity wall 
opposite the base corner. A first passageway extends about the first penetration line through the 
cavity wall. An imaginary second penetration line extends from and in a direction perpendicular to 
the outer surface of the first end; and a second passageway extends about the second penetration line 
through the cavity wall of the first end. 

[0011] Another embodiment of the subject invention is directed to a structural panel that 

includes a first track, a second track, and a plurality of vertical studs therebetween connected to and 
securing the first track to the second track, wherein the intersection of the outermost studs and the 
first track and the second track define four inner corners. The panel has at least one pair of brackets 
wherein each bracket of a pair is secured to one of two diametrically opposed inner corners. A cross 
member is secured at a first end to one of a pair of brackets and at a second end to the other of the 
pair of brackets and a passageway extends through the bracket for receiving a connecting member 
to secure the bracket to a building surface, such as a slab. Another embodiment of the invention 
is directed to a building having a structure with a horizontal load bearing slab, a first structural panel 
having a first track, a second track, and a plurality of vertical studs therebetween connected to and 
securing the first track to the second track, wherein the intersection of the outermost studs and the 



first track and the second track define four inner corners, at least one pair of brackets wherein each 
bracket of a pair is secured to one of two diametrically opposed inner corners; and a cross member 
secured at a first end to one of a pair of brackets and at a second end to the other of the pair of 
brackets. A passageway extends through the bracket for receiving a connecting member. A 
connecting member extends through the slab and through the passageway of the bracket to secure 
the panel to the slab. 

[0012] Another embodiment of the invention is directed to a building having a structure with 

If* a horizontal load bearing slab, a first structural panel having a first track, a second track, and a 

rl plurality of vertical studs therebetween connected to and securing the first track to the second track, 

-ft-. 

43 wherein the intersection of the outermost studs and the first track and the second track define four 
CO inner corners, at least one pair of brackets wherein each bracket of a pair is secured to one of two 
r! diametrically opposed inner corners; and a cross member secured at a first end to one of a pair of 

m brackets and at a second end to the other of the pair of brackets. A passageway extends through the 

Mi slab and through the passageway of the bracket to secure the panel to the slab. 

[0013] Another embodiment of the invention is directed to a method for fabricating a 

building using prefabricated steel panels comprising the steps of: 

a) securing a bracket within each inner corner of a steel panel defined by a first 
track, a second track and the outermost studs of a plurality of vertical studs between the first track 
and the second track and connecting each bracket to a diametrically opposing bracket with a tension 
adjustable connection to form a first panel assembly; 

b) repeating step a) to form a second panel assembly; 

c) positioning the first panel assembly on one side of a first horizontal slab; 

d) positioning a second panel assembly on the other side of the horizontal slab; 
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and 

e) securing the first panel assembly to the second panel assembly using a 
connecting member extending through the slab and connected to one bracket in each panel assembly. 
[0014] Yet another embodiment of the invention is directed to a method for installing a 

structural building panel involving the steps of: 

securing at least one panel to a support surface; 
attaching to a top surface of the panel structural decking; 
passing threaded connecting members from the panel through the decking; 
pouring concrete on the decking and embedding upper ends of the 
h threaded connecting members in the concrete; 

s 

U e) waiting for the concrete to partially harden to define a concrete surface; 

2 .and 

% f) then rotating the threaded connecting members so they pass through the 

3 

&■ concrete; thereby providing an arrangement whereby additional panels may be placed upon the 
concrete surface and attached to the upper ends of the connecting members to secure the panel to 
the concrete surface. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Fig. 1 is an elevational view of a panel made in accordance with the subject invention; 

[0016] Fig. 2 is a perspective view of a bracket made in accordance with the subject 
invention; 

[0017] Fig. 3 is a top view of the bracket illustrated in Fig. 2; 

[0018] Fig. 4 is a sectional view along arrows IV-IV in Fig. 3; 

[0019] Fig. 5 is an elevational view of a portion of a structure having two panels and a slab 



a) 
b) 
c) 
d) 
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attached thereto in accordance with the subject invention; 

[0020] Fig. 6 is an elevational view of an alternate embodiment of a bracket made in 

accordance with the subject invention; 

[0021] Fig. 7 is a perspective view of yet another alternate embodiment of a bracket made 

in accordance with the subject invention; 

[0022] Fig. 8 is an elevational view of another embodiment of the structure illustrated in Fig. 

5 having two panels and a slab attached therebetween; 

[0023] Fig. 9 is a perspective view of still another embodiment of the bracket in accordance 

with the subject invention; 

[0024] Fig. 1 0 is a perspective view of yet another embodiment of a bracket made in 

accordance with the subject invention; and 

[0025] Fig. 1 1 is a perspective view of yet another embodiment of a bracket made in 

accordance with the subject invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0026] Fig. 1 illustrates a structural panel 10 that includes a first track 12 and a second track 

15. A plurality of studs 20A-20F is connected to and secures the first track 12 to the second track 
1 5. The intersection of the outermost studs 20 A, 20F with the first track 12 and the second track 1 5 
defines four inner corners 25A-25D. Brackets 100A, 100B, 100C and 100D are secured within inner 
corners 25A-25D, respectively. A cross member 35 is secured at one end 37 to one bracket 100A 
of a pair of brackets 100 A, 100C and is secured at a second end 39 to the other bracket 100C of the 
pair. Another cross member 55 is secured at one end 57 to one bracket 100B of a pair of brackets 
100B, 100D and is secured at another end 59 to the other bracket 100D of the pair. Each cross 
member 35, 55 passes through openings (not shown) extending through each stud 20B-20E. As 



illustrated in Fig. 1, cross member 35 is in a different plane relative to cross member 55 such that 
the cross members 35, 55 do not interfere with one another. Each cross member 35, 55 is typically 
a cylindrical metal rod. It should be appreciated that each of the brackets 100 A, 100B, 100C and 
1 00D has similar features and that hereafter, unless noted otherwise, the details described with 
respect to bracket 100 A will be identical to those details of the other brackets 100B, 100C and 100D. 
Panel 10 may have two pairs of brackets defined by brackets 100 A, 100C and brackets 100B, 100D. 
[0027] Each bracket 100A-100D is welded to one of either the first track 12 or the second 

track 15 and to an adjacent outermost stud 20 A, 20F. 

[0028] For simplicity, the following discussion will be directed to bracket 100 A with the 

understanding that the same features apply to remaining brackets 100B, 100C and 100D. 
Passageway 150 A and 145 A (Fig. 2) extends through bracket 100A for receiving a connecting 
member 50 to secure the bracket 100A to a building slab (not shown). End 37 of cross member 35 
is threaded and extends through passageway 135A of bracket 100A (as shown in Fig. 1). The cross 
member 35 is secured to the bracket 100 A with a mating nut 3 3 A. The same arrangement holds true 
for bracket 100C. End 39 of cross member 35 is threaded and extends through bore 135C in the 
bracket 100C and is secured to the bracket 100C with a mating nut 33C. The tension in cross 
member 35 may be adjusted by tightening or loosening the nuts 33A, 33C against the brackets 1 00 A, 
100C. 

[0029] Directing attention to Fig. 2, bracket 100 A is illustrated and will be discussed with 

the understanding that brackets 100B-100D are identical and merely attached to different inner 
corners 25A-25D within the panel 10. 

[0030] Bracket 100 A is comprised of a polygonal body with a first side 102 A and a second 

side 1 04A defining a thickness t with a cavity 1 10A extending therethrough to further define a cavity 



wall 112A. 

[0031] First end 1 1 5 A and second end 120A, which is adjacent to the first end 1 1 5 A, each 

have mutually perpendicular outer surfaces 1 17 A, 122 A. Furthermore, each outer surface 1 17 A, 
122 A extends or may be projected to extend to intersect with the other outer surface 1 17 A, 122 A to 
form a base corner 125 A. 

[0032] Directing attention to Figs. 3 and 4, an imaginary first penetration line 1 30A extends 

from the base corner 125 A away from both the outer surface 1 17A of the first end 1 15A and the 
outer surface 122A of the second end 120A. The first penetration line 130A intersects and passes 
through the portion of the cavity wall 1 12A opposite the base corner 125 A. The first passageway 
135 A extends about the first penetration line 130A through the cavity wall 1 12 A. 
[0033] Furthermore, an imaginary second penetration line 140 A extends from and in a 

direction perpendicular to the outer surface 1 17A of the first end 1 1 5 A. A second passageway 145 A 
extends about the second penetration line 140 A through the cavity wall 1 12A from the outer surface 
117A of the first end 115A. The imaginary first penetration line 13 OA forms an angle A of 
preferably between 30 to 60° with the outer surface 1 17A of the first end 1 15A. When each of the 
brackets 100A-100D are equidistant from one another, then the preferred angle A is 45°. 
[0034] As previously mentioned, and as illustrated in Fig. 1, each cross member 35, 55 is 

secured to a bracket 100A-100D by nuts 33A-33D at the ends of each cross member 35, 55. 
Although the angle A for each bracket remains constant, depending upon the ratio of lengths of the 
first track 12 and the second track 15 with the studs 20A-20F, the angle B (Fig. 1) the cross members 
35, 55 make with the brackets 100A-D may vary. As an example, if the studs 20A-F have a shorter 
length than shown in Fig. 1, but the first track 1 12 and second track 115 retain their length, then the 
angle B created by cross member 35 with the outer surface 1 17A of bracket 1 00 A would be smaller 
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than that instance in which the studs 20A-F have a length equal to that of the first track 12 and 
second track 15. Depending upon the ratio of those lengths, the angle B may have a different value. 
[0035] Referring to both Fig. 1 and Fig. 4, to accommodate the multitude values of angles B, 

the cross member 35 may form with the bracket 100 A, the cavity wall 1 12A surrounding the first 
passageway 135 A has a convex shape as illustrated by reference numeral 15 OA. By utilizing the 
convex shape 1 50A, the nut 33A (Fig. 1) or, if a washer is sandwiched between the nut 33A and the 
convex shape 150 A, the washer will contact the cavity wall 1 12A along a tangential line and over 
a wide range of angles B formed between the cross member 35 and the outer surface 1 17A of the 
first end 115A. 

[0036] As illustrated in Fig. 4, the bracket 100A is made up of a pentagon. Additionally, as 

illustrated in Fig. 4, the cavity 11 OA may have five sides. As will be further explored in the 
discussion of Figs. 7, 9, 10 and 1 1, the brackets may also have a polygonal body with the shape of 
a rectangle or a triangle and the cavity may have the shape of a rectangle or a circle. 
[0037] Directing attention again to Fig. 4, the bracket 100 A may further include a third 

passageway 155 A through the cavity wall 1 12A opposite the second passageway 145 A and about 
the second penetration line 140 A. 

[0038] As a general matter, after a panel 1 0 is installed within a building, the surface of the 

panel is covered with drywall and the appropriate accessories are attached. To minimize the chance 
of mechanical interference between the cross members 35, 55 and any accessories that may be 
mounted upon or within the drywall of the panel, the cross members 35, 55 are preferably recessed 
within the panel 10 as far as possible. Directing attention to Fig.3, the first passageway 135 A may 
be biased toward the first side 102A. This bias permits each cross member 35, 55 to be positioned 
in a different plane relative to the other cross member, as seen in Fig. 1. As an example, and again 



with reference to Fig. 1, brackets 25 A and 25C are oriented within the panel 10 such that the first 
passageway 13 5 A (Fig. 2) in bracket 25 A and the corresponding first passageway 135C in bracket 
25C are positioned toward the front face of the panel 10 while the corresponding first passageway 
135B of bracket 25B and first passageway 135D of bracket 25D are positioned toward the rear face 
of the panel 10. As a result, the cross members 35, 55 do not physically interfere with one another 
at the center of the "x" shape they form. 

[0039] Because of the range of angle B, the diameter of the first passageway 135 A is greater 

than the diameter of the cross member 35. In the alternative and, as illustrated in Fig. 4, it is entirely 
possible for the diameter for the first passageway 135A to have a configuration that tapers down as 
the passageway 135 A extends from the outside of the bracket 100 A to the cavity 1 10A. 
[0040] Directing attention to Fig. 5, the panel 10 may be mounted upon a horizontal 

structural slab 60 and secured thereto through a connecting member 50 extending through the bracket 
100A and into the horizontal slab 60. Additionally, a second panel 70 may be mounted upon the 
underside of the horizontal slab 60 using another bracket 100E similar to the bracket 100 A and 
secured to the same connecting member 50. Nuts 53, 54 secure each bracket 100A, 100E to the 
connecting member 50. The horizontal structural slab 60 can be, but is not limited to, a composite 
slab such as the EPICORE® composite slab system manufactured by EPIC Metals Corporation of 
1 1 Talbot Avenue, Rankin, Pennsylvania 1 5 104. The present invention can also be used with other 
types of horizontal slabs, or floor systems, such as those utilizing wood joists, metal cee joists, steel 
bar joists and pre-cast concrete slabs. A horizontal slab 60 may include a metal profile member 52 
on which concrete is poured to form the horizontal slab 60. If the panel 10 rests upon the upper side 
of a horizontal slab and no panels will be secured under the horizontal slab, such as a slab-on-grade 
or a base level slab, then the panel 10 may be secured to the horizontal slab using concrete anchors 
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as opposed to a connecting member 50 acting as a concrete anchor. The concrete anchors may 
include epoxy types and may be laid within concrete or may be secured within other material of the 
horizontal slab. Additionally, the connecting member 50 may be secured within the horizontal slab 
60 by permitting the slab, when it is comprised of poured concrete, to harden around the connecting 
member 50 or, in the alternative, securing the connecting member 50 through a bore extending 
through the slab 60 using, for example, epoxy to anchor it. 

[0041] Fig. 6 illustrates another design that provides tangential contact to nut 33 A as it 

engages the cross member 35. In particular, the first passageway 135 A has inwardly tapered walls 
137A which accommodate a cylindrical member 160 A having a bore 162 A therethrough suitable to 
accept the cross member 35. The cylindrical member 160A provides a convex surface for the nut 
33A so that it may contact along a point of tangency against the cylindrical member 160A over a 
wide range of angles B for the cross member 35. This cylindrical member 160 A may instead be a 
hillside washer. It should also be noted that the first passageway 135 A has a second tapered wall 
139A that permits motion along a range of angles B for the connecting member 35. 
[0042] It was previously mentioned that, while bracket 1 00A having a polygonal body with 

the shape of a pentagon with a cavity 11 OA that may have five sides, other configurations are 
possible. 

[0043] Fig. 7 illustrates a bracket 200 having a first side 202 and a second side 204 with a 

thickness t therebetween. The features of bracket 200 are similar to those features of bracket 100A 
with the exception of the overall shape and the details of the first passageway 235. The bracket 200 
is generally rectangular in shape and the cavity 210 defines a similar rectangle having a cavity wall 
212. The first end 215 of the bracket 200 has an outer surface 217, while the second end 220 of the 
bracket 200 has an outer surface 222. The outer surface 217 and the outer surface 222 intersect to 
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form a base corner 225. The first passageway 235 extends through the cavity wall 210 in a region 
of the cavity wall defined by an imaginary first penetration line 230 which extends from the base 
corner 225 away from both the first end 215 and the second end 220. The first penetration line 237 
intersects and passes though the cavity wall 212 opposite the base corner 225 to form an angle with 
the outer surface 217 of the first end 215 of between 30 to 60° similar to angle A illustrated in Fig. 
4. To provide a tangential surface upon which nut 33 A may rest, once again a hillside washer or a 
cylindrical member 260 is introduced. 

[0044] Fig. 8 illustrates a panel 250 utilizing a bracket 200 similar to the bracket 200 in Fig. 

7. Panel 250 may be mounted upon a horizontal structural slab 60 and secured thereto through a 
connecting member 50 extending through the bracket and into the horizontal slab 60. Additionally, 
a second panel 550 may be mounted upon the underside of the horizontal slab 60 using another 
bracket 200 which is secured to the same connecting member 50. It should be appreciated that this 
pattern may be repeated for multiple slab/bracket combinations such that a building may be 
assembled comprised of a structure having multiple horizontal load-bearing slabs or other floor 
systems as previously described and structural panels mounted thereupon and connected to each 
other on opposite sides of the slab. 

[0045] Fig. 9 illustrates the same bracket 200 illustrated in Fig. 7 with only a single 

modification. Instead of the cylinder 260 or hillside washer illustrated in Fig. 7, a D-shaped member 
270 having a bore 272 to accept the cross member 35 secured by a nut 33 A is utilized. 
[0046] Fig. 10 illustrates yet another bracket 300 having a generally rectangular shape, 

however having a cavity 310 with a circular shape. Cross member 35 extends through the first 
passageway 335 and is secured by a nut 33A. The cavity wall 3 12 has a convex shape 350 to provide 
the nut 33 A with a tangential contact point at the cavity wall 312. 
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[0047] Fig. 1 1 illustrates a bracket 400 comprised of a polygon having a first side 402 and 

a second side 404 with a thickness t therebetween. A cavity 410 extends therethrough to further 
define a cavity wall 412. The polygon is a triangle and the cavity 410 also has the shape of a 
triangle. The bracket 400 has a first end 415 and a second end 420 adjacent to the first end 415. The 
first end 415 and the second end 420 each have mutually perpendicular outer surfaces 417, 422 and 
each outer surface 417, 422 extends or may be projected to extend to intersect with the other outer 
surface to form a base corner 425. An imaginary first penetration line 430 extends from the base 
corner 425 away from both the first end 415 and the second end 420. The first penetration line 430 
intersects and passes through the cavity wall 412 opposite the base corner 425 and forms an angle 
with the outer surface 417 of the first end 415 of between 30 to 60° similar to angle A illustrated in 
Fig 4. 

[0048] A first passageway 435 extends about the first penetration line 430 through the cavity 

wall 412. The cavity wall 412 surrounding the first passageway 435 may have a convex shape as 
illustrated by convex shape 450. An imaginary second penetration line 440 extends from and in a 
direction perpendicular to the outer surface 417 of the first end 415. A second passageway 445 
extends about the second penetration line 440 through the cavity wall 412 of the first end 415. A 
third passageway 455 may extend about the second penetration line 440 and through the cavity wall 
412 opposite the second passageway 445. Connecting member 50 may be secured with a nut 53 
against the inclined surface of the bracket 400 utilizing a wedge 480 having a bore 485 extending 
therethrough to accept the connecting member 50. Additionally, connecting member 50 may be 
secured with the nut 53 against the cavity wall 412 in the region of the second passageway 445, 
thereby eliminating the need for wedge 480. 

[0049] It can be appreciated now that a method for fabricating a building using prefabricated 
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steel panels may be comprised of multiple steps using brackets described herein. First of all, a 
bracket 100 A (Fig. 1) may be secured within each inner corner of the steel panel 10, wherein the 
steel panel is defined by a first track 12, a second track 15 and a plurality of studs 20A-20F. The 
brackets are secured to the panel at the base corners defined at the intersection of the first track 12, 
the second track 15 and the outermost vertical studs 20 A, 20F. Each track is connected to a 
diametrically opposing track with a tension adjustable connector to form a first panel assembly. 
[0050] These steps may be repeated to form a second panel 70 (Fig. 5). The first panel 1 0 

is now positioned on one side of a first horizontal slab 60, while the second panel 70 is positioned 
on the other side of the horizontal slab 60. The first panel 10 is now secured to the second panel 70 
using a connecting member 50 extending through the slab 60 and connected to one bracket 100A in 
each panel 10, 70. The connecting members 50 are threaded so that brackets 100A and 100E may 
be secured to one another through the horizontal slab 60. Additional slabs with associated panels 
may be added to the top of panel 10 and to the bottom of panel 70 as may be needed to fabricate a 
mutli-story structure. 

[0051] Another aspect of the present invention is to provide floor-to-floor connections for 

structural panels utilizing brackets, such as, but not limited to those disclosed in the subject 
invention. 

[0052] Directing attention to Fig. 5, after a structural panel 70 is secured to a support surface 

(not shown), decking in the form of a metal profile member 52, may be secured to the top surface 
72 of the panel 70. Utilizing this method, easy installation of floor-to-floor connecting members 50 
prior to a concrete pour is made possible. In particular, once a metal profile member 52 is secured 
to the top surface 72 of the panel 70, at least one threaded connecting member 50 may be passed 
through the top surface 72 of the panel and the metal profile member 52. Concrete may then be 
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poured on the metal profile member 52 thereby embedding the upper end 51 (not shown) of the 
threaded connecting member 50 in the concrete. With respect to Fig. 5, the connecting member 50 
is positioned such that the connecting member 50 is lower than the top surface 62 of the poured 
structural slab. After the concrete partially hardens, thereby providing a semi-hard top surface 62, 
the threaded connecting member 50 is rotated, or advanced in another fashion, such that it penetrates 
the top surface 62. 

[0053] By permitting the concrete to partially harden over the embedded connecting member 

50 and then advancing the connecting member 50 through the top surface 62, the concrete 
surrounding the connecting member 50 is planar and level. In the alternative, when the concrete is 
permitted to fully harden around an already protruding connecting member 50, the concrete bulges 
in the area adjacent to the connecting member 50 thereby requiring at least one additional operation, 
such a grinding to produce a planar and level surface adjacent to the connecting member 50. This 
is important since the panel 1 0 that may rest upon the top surface 62 of the concrete requires a flat 
surface. By utilizing this method, a panel may be secured upon the concrete surface 62 and attached 
to the upper end 5 1 of any connecting member 50. This process may be repeated for multiple panels 
secured upon the structural slab 60 and for multiple floors within a building. 
[0054] The invention has been described with reference to the preferred embodiments. 

Obvious modifications and alterations will occur to others upon reading and understanding the 
preceding detailed description. It is intended that the invention be construed as including all such 
modifications and alterations insofar as they come within the scope of the appended claims or the 
equivalents thereof. 
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